microRNAs control of in vivo toxicity from graphene oxide in Caenorhabditis elegans.
The molecular basis for in vivo graphene oxide (GO) toxicity is still largely unclear. We here used Caenorhabditis elegans to investigate the microRNAs (miRNAs) control of GO toxicity. With the aid of SOLiD sequencing, we identified 23 up-regulated and 8 down-regulated miRNAs in GO-exposed nematodes. Gene ontology and KEGG pathway database analysis implied that these identified miRNAs might be involved in control of many biological processes, and some of them suggest the possible new functions of GO. Functions of the identified miRNAs in regulating the GO toxicity on lifespan were confirmed in the available miRNAs mutants. Moreover, we provide the evidence to raise a hypothesis that GO may reduce lifespan through influencing the functions of insulin/IGF signaling, TOR signaling, and germline signaling pathways controlled by miRNAs. Our results will be helpful for understanding the molecular basis for GO toxicity, and finding clues for useful surface modifications to reduce GO toxicity. From the clinical editor: In this study, toxicity of graphene oxide is studied in a Caenorhabditis elegans model via microRNA analysis. The authors report that multiple important pathways are influenced by GO and raise a hypothesis that GO may reduce lifespan through influencing the functions of insulin/IGF signaling, TOR signaling, and germline signaling pathways.